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The characterization results
Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2017 As it is known that the color Ti 3 O 5 is black, the grey powder at 550 ºC indicates that the existing of Ti 3 O 5 phase. When the temperature is up to 700 ºC, the color is back to the original white, proving that the anatase phase has been formed at this stage.
Invariant Line (IL) Model Explanation
In present study, the IL model was applied to study the phase transition from 
The Detailed Calculation
The main strain matrix chosen in present calculation is: Similarly, the was donated as the second axis η 2 . The third axis η 3
was obtained through searching the vector which is perpendicular with η 1 and η 2 in the stereographic projection 2.0 software. 1 The obtained Bain strain lattice correspondence can be seen in Fig. S1 . As the [100] TB parallels to one of Bain strain lattice correspondence η 1 , the IL model consequently was simplified to be two-dimensional case. Clearly, the rotation axis was
[100] TB .
As the total strain matrix for variant 1 can be written as: 
We let (A-I)X=0, then we can obtain: 
Therefore, the rotation angle θ can also be obtained as: 
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In order to calculate the eigenvalue  i of the lattice deformation matrix, we let |A-I|=0, then: 
